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10200OT41022 #^ 2003/12/19 

[3J£i^^i mm 

IMmmJ}] 2003.06.24 
[^fl|*8]S#|] H01L 

[^§2| StESS] Metal interconnection fabrication method for semiconductor 

dev i ce 

[§§] o^ei^xii ^^5] Ai 

[MSiei^H] 1-1998-002671-9 

[^si AHai^ 

[ CH £l 21 3 H ] 9-2002-000233-5 

[sir^ise^eim] 2003-002029- 1 

S^S^IJ HAN, Jae Won 

640323-1231318 
420-020 

¥2JA| S!0l^ fi DISILHOfe 934-20 1S 

[^] KR 

[£AH!^1 S 1 ? 

[4NXI] ^51 g I1I42S2J ^§0il 2Jf| §S, ^&1S X1i60S°J ffgOil °J 

AH£!*j (oi) 

[^Igi^S] 16 3 29,000 SI 

[?fy§SS] OS 0 SI 

[^Aj^j^xhgj 0 0 SI 

[^A^s^s] 6 m 301,000 SI 

imm 330,000 si 
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^-£^1 ^tifl^ ^ «o v ^°fl ^ SLtJ- ^MI^tUtt 

^5>ji sfl^^^H ^ tifl^i^ ^*Kr #31; ^7) ^ Hfl^^* 7}& ^ ^ 

6\) #31; ^"71 ^£ 7]^ oj^sl*}^ cj^l; ^>7l #4=- wfl^l# 

51 U^-g^l HSl^ #71 ,iLJL5]-g. ^Zj-*H g_x£ ij£| ^^\^ #7fl; #71 

^ 3flj=7l- ^^=1 71^ ZLSKUELig. * #7) 5fl^.# f-*fl HS« Efl^B^Rr # 

Tfl ^ #71 ^* 3 a. S) <?!^S>7l ^*fl 2l-olol -g^^ cjT^ll- 5LW^ a>£^l 

^ V ^^ ^"£^1 ^^>^ °o V ^^ ^-^4 = 31 7fl^-^-# ^^*>7l *H1 1^ 

^ ^-i- ^1^^^ Sl^°)) ^-^3fl^7> till oia. # a HH oHMI-Mfe f-ofl 

SlSfl ^.^J Si 71 14 Ojoim^s. ^7} ^711 ol^ol^l^ ^^1^# SU^S}^ QS.^ ^7.} 

£ 2b 
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bond pad, sintering, bake, ^"^ H tl^, top metal 
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0^4 



102003TO41022 #lj 2003/12/19 

«K£*ll ^ "^{Metal interconnection fabrication method for 

semiconductor device} 



£ la £ le^ 7l^ofl 4^ ti_V^] ^>o^ ^^sfl= 7fl^ ^ 

£ 2a ^H*l £ 2c ^ t^^l 4^ ^ y o V ^ • 



21 : ^# 22a, 22b : HJL^- 

23 : 24 : 7fl^- 
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sfljEL^ ^ nfl^s}- ^7l^o.S ^Sj-S^f- «KE*fl 71^1 til£^l $\ 

^*r« ii5}7) ^*fl ii D -]-|- «8^*H, fii D ^ 

<8> £ la £ lefe- ^efl 7l#^l n}€- MK£*fl 4i7>^ ^sflJEL 7fl^ ^ «^-g- ^ 

<9> £ la» «K£*fl 71^1 *V£*)1 ^7>7> «H#(1D°1 ^1^5] 

^1#(11)^H1 #4* tifl^(i2)o] ^^t}. =4? «fl^l(12)* 5L^*V #*fl ^^Hl 

^(13)-i- ^^^Jl, #?i €^^"(13)^ <|J *l]7l*M «fl*I(12)S] ^a]^ 

4. wfl^d(12)2f £-^2fl-EL(14)» ^^*>JL, £-^3fl^(14)» £tl^ 

<io> ^HH, -g-^3fl = (i4)^ ^#(l4a)4 ^ top metal layer; 14b) ©1 =f- 

2:7} ^ti}^ Aj-g-E] ji £icf. iiss|(15)^ PSG^ ^ ^^-^( 15a)2f =gSWl5b)-£.3. % 

<H> £ lb# t^, J±Jl^(15) ^ -£-^^L 7fl^7> *g^€ 7flU-^ ISEfl^l 

±.3. 3fl^i(i6)-i- 



15-5 



102003TO41022 #^ <g^ : 2003/12/19 

<12> £ lcl- tis}?! , iSsll^liB 4^(16)^: n}iHS *V *fl 1 ^£.3. JLS. 

*Kl5)^ ^Sj-^-(15b)-i: ^4^. ^^-^(15b)^r CF 4 7}^<% 0 2 7>^7> ^ 

<13> £ ldl- tSs}^ , il^l^l^B 2flE^(i6)-§: ^14 4iaS *V ^ 2 ^£.3. Jii 

*Kl5)3 *H?-#$] A>^( 15a )^ ^z]-^, Tfl^iH ^sflH.(14)3] ^ 
(14b)-i- ^^Hh^. olS. ^1*H ^-^4^(14)^ sf^-^o] ^-^^(i 4a )^ S^°l ^#5^ ^ 
sflJEL 7 fl^(17)7> $^€4. *>5^(15a) ^ ^ #^(14b)£ CF 4 7}i, Ar 7>i £ N 2 7}i 
7} ^tJ" 7>i# A}-g.*}a} t^so} bJ-^o s ^z^t}. 

<w> £ le» ^-2:^, 0 2 7>^# Af-g-tb #^^> I£eflx]AE 3£fl€(16)# aflTl 

^-^^^(14)^ *H^°1 ^-##(l4a)^ i£**H) *h?f£m #^^» <3 

<15> ^*fl, ^sflJEL 7fl^7> ^€ 71^-ofl HfMa(bake) -^^-g; ^1^*V^. o]^, afl 

°}3. *Hg*Hr $.7)3. EE^r iL-g-<>|| ^sfl = 7> *1H£L #«HH ^7fl^i(0ut 

Gassing)^ #^ ^1 ^^fl (Contaminat ion)£l7m- ^lM^l* ^°}>H ^7> ^Tfl o]^. 

<16> ^ £-71 S]Sfl ^-^3flH.7V _$_<*5q£ i^^ A>-g-^" ^ ^Efl 7 > 

^71 3-71 aflol3 ^-HHlA-1 o>-g- 7 fl>8 € 7>^ o] 3_V\ 

<17> ^ 200°C^H 72^^ Hflola.^ Elj *V ^^3|)H2l 
*)17> ^t)-. 
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<18> #7l _2.<*^ ^3fl£H £ia Bfl^H(Probe Test)* !:7>^«>7ll «H aflsil 

3 tiVt^l A>-§-^; ^ 



<19> 4^1, ^ ^71^ ^ ^efl 7l^S| «fl^S>7l ^ 5} AS, £-^4 = 

«HH °>*7fl^£)^ ^-ofl S^fl A^5]7^M- ^oflui^l- Al^-7> ^ Tfl o]^^^ 
4. 

^ ^ *|-g-] 

<20> M. aV 7 ) 32.*} o. ^^o| ^^-o] 7)3^ ^ VJ f % 

a) ^-^^-o] calM-^ -^-71 ii^t ^]2|5H 5fl^« ^*Rr ^741; #7l 

^ 3)] = 7]- 71^ ^^g. ^£}-o] = *V ^ ^"71 Sfl^l: E ^E^ # 

7)1 ^ #71 Sfl^l- SlS^ <^^^7l ^*fl ^S}^ ^7]}* i^Kr «K£^1 
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tgs] w>^-*|tb ^aH» £a}^>ji oi^ S^-g- o]^> ^^°fl ^*fl J±4 

<22> £ 2a ifl*] £ 2c^r ^<>1] *r-i- ^ ^S.o)z±. 

<23> -fA} £ 2a<^H i^, ^Sl-ol tiVE^ 7)^^] #JjL ^fK21)# 

^ 7)^1 iLJLsV(22a, 22b)^r ^th}. 
<24> ^j-7] ^#(21)^ Ti, TiN SE^ Ti/TiN-°S. =o^^l ufle]^ vi\)^s\. <£^v}^ ^- 

^4 Ti, TiN £&-ir TiN-2.S o] ^.h. ^^j^ 

<25> t£*> a o v 7 ) Ti, TiN, Al^l<i^ ^= ^ TiN^- ^*i<te ^* V *V ^-^o)^^ T i , 

AlT^m^l W ^ TiN# ^tflS ^^-*V 
<26> Aj. 7 ] Al^l'l^l ^g-gr Al, AH 0.2-1.0%^ Cu7> ^7}-^ ^ , Al ofl 0.2-1%^ Cu^q- 

0.5~2%^ Si 7} ^7}4g ^ A\o)} 0.5~2%3] Si7> ^7}-^ o]}^ 3r>LJ)-o]cf. 

<27> ^-7] JiJL^-(22a, 22b)£] ^^^-(22a)^- ^^>ji #-^o]] ^13} 

(22b)^- =§^H iP^^r. 
<28> £ 2b^ <g^E| *]*3^Rr ^^i}. 

<29> ^7) g.3L^o] 7l^-o]l cg^^ (31) ^o. 

<30> ^-7] a]e^ (Sintering) ^ , ^ S^r ^E^ ^2}- tiflojH 
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102003TO41022 #^ ^7}: 2003/12/19 

^4^7} ^B^l ^ ^B^H <^E] ^-g- ^ £-^3«JEL S>El# 

^)7f ^7l€ 7>^ol o.^^ 7l^ofl^ A>-g-^l ^^1°]; £ <i^^ ^ ^ofl -g- 

<32> -a>71 ^]E^ 350-450 ^lS^H 10~50£r# ^l^t!:^-. 

<33> ^7} wflola. ^-^^r 150~250°C^ 3i7lSolH 48~80^| 1} ^l*Jtb^. 

<34> £ 2C ^ ^-^2l)£L 7fl^l- ^^Kr -g-^cojcf. 

<35> ^d]- a o H] M.^sfl^7> ^€ ^ofl iSeflxj^E sflE^-g- 

<36> AV 7 ) I£ 5 |7|AE AlZ| D }A 3i JiJ^-g- *JZ**H ^.^4= 7fl^^-(41)l- ^ 

<37> a> 7 | ^^^-(223, 22b)-£r ^ <>l-g-*H ^7^4. <>H 0 2 7l-^l- A}-g-^ 

#^d> Bj./io S iSefl^l^B sfl€* ^171§H 7fl^ ^^o] ^-S^cf. 

<38> A oM ^r^-EL 7fl^7> ZL^-<y=(Grind)^, Zl5}<yc 

<39> a o > 7 ) ZLSfol^sf H^-iEl Efl^H^ ^r^Sfl^ 7fl^-?-7> ^ ^ ^ * o] A] ^( j n - S i t u) ^ 

<40> ^o)] 7fl^7> ^^Sl ^^3}) IE. ^ofl 9±o]o] ig^*H ^-^) ^7}^ ^aflA^ 

<41> Aj. 7 l^ 7 ^ 7fl^^-7> ^^£l7l *H} <^E} ^-jr ^Al*V ^tifl7i ^ Wj- 
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7l# f^l^ ^€ n-f-^ *>Wfl>fl 3$)^ $<$°} 

£<§#3 IRS^* 3Lf-*Rr 7)^ ^-oHl ^£5} f^o] 

7>#^ ^ MH1 $1°^, ZLe^V *l^#£r ■£ ^ ^1 flfe 3*-sL ?H?€ 

<43> trf^, ^ ^-^^^^ 7fl^# *$s$f>}7) *H <g*l 
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1] 

^€ #5L*I| a>h ^^ofl ^-^-g- ^^}JL ^B^is}^ ^ 

#7l ^ wfl*if-8- i^-*l 7)& lisH- ^^Rr #7)); 

#7l 2fl^-7> 7l^ Ziefol^L*V * #71 3^ = 1- ^sfl 

#71 4^1- ^ 3?3.i*K «a^*V7l $|.*fl £-^*Hr #31 

2] 

*fl 1 

#7l ^.Jl^-i- *§#^Rr #31tt, 

#71 7}& #« ^igofl AVsh^ #^±r #31 31 #7] #5^ #^-ofl ^Sj-nV^ -^j. 
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13^* 31 

*H 1 *J" SEfe- *fl 2 %H1 &<>H, 

Ti, TiN SL^r Ti/TiN^-S ojJfLo^ ^h. yfl^o] W*]^ 
ta4, Ti, TiN S^r TiNiLS av«_ *§^Rr «K£31 i*}^ ^«fl*I 

4] 

*)1 1*J- ^1 2 %H1 5^1, 

5] 

^"71 a}e^ 350-450 °C^) 10~50^-# ^^M, »1H3 ^ 

^ 150-250 "C^ ^^^oilA^ 48-80*1 # uVje^ ^%\c^ 

6] 
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